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PEEPACE. 

The following digest of statistical and technical information 
relative to the production and consumption of nitrates will con- 
stitute a part of the Annual Volume on the Mineral Resources 
of the British Empire and Foreign Countries. 

In this the first year of publication an effort has been made 
to fill in, as far as possible, the hiatus due to the war in the 
publications relating to mining and metallurgical statistics. 
Labour, health, and safety statistics have been omitted owing 
to the difficulty involved in procuring reliable information for the 
war period, but in future issues these statistics will be included 
in respect of each year. 

Resort will also be had, to a much greater extent than at 
present, to graphical representation of statistics of production, 
consumption, costs and prices. 

R. A. S. Redmayne, 

Chairman of the Governors. 

'2, Queen Anne's Gate Buildings, 
London, S.W.I. 

June, 1920. 
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GENERAL. 

The two mineral nitrates of economic interest are sodium nitrate 
(Chile saltpetre) and potassium nitrate (true nitre or saltpetre). 

The alkaline nitrates are readily soluble, and are only to be 
found in large quantities under exceptional circumstances. This 
solubility accoiunts for the migration of the salts from the place of 
formation, and its recrystallization on the walls and in the 
cavities of rocks. 

Sodium nitrate occurs naturally in many parts of the world , 
but supplies have hitherto been obtained chiefly from the desert 
region of Tarapaca and Atacama in the northern part of Chile. 

Potassium nitrate occurs in the soils of old villages, mixed with 
nitrates of calcium and magnesium, and sodium chloride, and 
probably results from the combined action of bacteria and air 
upon nitrogenous organic compounds. It occurs also as 
efflorescences and impregnations of various rocks in sheltered 
cliffs, and in caves. 

The chief uses of nitrates are in the manufacture of nitric acid 
and explosives, and for fertilizer purposes. 

Iodine is a by-product obtained in the refining of the nitrate, 
and at the present time the world's supply is obtained almost 
entirely from the oficinas of the Chile nitrate industry. 

During recent years Chile nitrate has had to compete with 
artificial nitrates produced by synthetic processes which, when 
.operated .on a large scale and under favourable conditions, furnish 
iSioipipliefi of nitrate at a sufficiently low cost to compete with 
mineral nitrate. Prior to the war Germany was the largest con- 
sumer of nitrates in the world, and she was also the largest pro- 
ducer dif syntlietic nitrate. Synthetic niti'ate has also been pro- 
duced to a considerable extent in Norway. 

Figures for the production of synthetic nitrates are not avail- 
able for the period under review, but the output was large, and 
if it could be maintained it would compete to a serious extent 
with the production of Chile nitrate. One should remember, 
however, that the output was effected largely in Germany under 
abnormal conditions ; and it remains to be seen whether the large 
production which took place under the necessitous conditions of 
war will be maintained. 



PEODUCTION. 

The world's chief producers of nitrate, excluding synthetic 
nitrate, are Chile and India. A considerable amount is pro- 
duced also in Egypt, but the total output is not known definitely. 
The figure for Egypt given below is the output of one company 
only. There has also been a small output in the Sanjak of Konia, 
Turkey, presumably from nitre earths of the kind worked in 
India. 

The outputs of Chile, India and Egypt for the period under 
review have been as follows, in metric tons* : — 



1913. 



1914. 



1915. 



1916. 



1917. 



1918. 



1919. 



Egypt (a) , 
India (J) . 
Chile (a) . 



4,740 
14,698 
2,773,552 



3,870 
15,742 
2,464,42. 



4,271 
18,394 
1,763,639 



3,950 
25,465 
2,914,542 



4,347 
21,632 
3,013,517 



25,145 
2,S4],198 



1,672,374 



* The metric ton, long ton, and owt., referred co at various places in this publica- 
tion, are equivalent to 2,204 lbs., 2,240 lbs. and 112 lbs. respectively. 

(a) Sodium nitrate. (i") Potassium nitrate. 



PEICES. 

The most notable event as regards prices during the period took 
place in 1918, when the purchase and sale of Chihan nitrates was 
centralized by the Allied Governments and the Government of 
Chile, the Allies purchasing through a joint purchasing board 
known as the " Nitrate of Soda Executive " and tlie Chihan 
Government acting for the sellers. The price was then fixed at 
13s. for ordinary and 13s. 6d. for the refined nitrate, per Spanish 
quintal of 101'4 lbs. , as compared with 7s. 9d. per quintal in 1913 



BRITISH EMPIRE. 
United Kingdom. 

Great Britain produces no nitrates, and is entirely dependent 
for the natural product on the imports from Chile. 

The imports shown in detail in the following tables during the 
war years apply only to nitrates used as fertilizers. The nitrate 
used for munition purposes was included by the Board of Customs 
under " Chemicals unenumerated," the detailed figures for which 
are unavailable. The imports under this head are entered by 
value only, the figures relating to Chile being as follows* : — 

1913 £197,712 1916 £5,332,524 

1914 £209,856 1917 £6,365,716 

1915 £1,857,272 1918 £15,268,70-2 

1919 ... ... £648,409 

The Bureau is informed by the Ministry of Munitions that 
the nitrate of soda imports into the United Kingdom during the 
period 1914-1918 have been as follows : — 



Year. 


Quantity. 


Remarks. 


1914 ... 
191?. ... 

1916 ... 

1917 ... 


... 199,000 tons 
... 285,000 ,, 
... 388,000 „ 

... 247,000 ,, 


Government account 

only. 
Government account 


1918 ... 


... 526,000 ,, 


(Including about 
55 ,000 tons on private 
account.) 



The exports from the United Kingdom increased considerably 
in 1915, when Russia was dependent very largely for supplies 
on Great Britain. But after that year, with an ever-increasing 
demand at home, the exports dropped to practically nothing. 

The large increase in the imports of saltpetre came entirely 
from India, giving a great impetus to the indxistrj- in that country. 



• Annual Statement of the Trade of the United Kingdom 
28489 A » 
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Egypt.* 

Nitrate of soda is obtained from the Esna shales in the Qena 
district. ' ' 

From the available information, these shales appear to contain 
about 1 per cent., of nitrate oi soda mixed with large quantities of 
common salt.,, The dampness _causea the salt to effloresce, and 
the rural population in the vicinity utilize it as a fertilizer in its 
impure state. 

The production ^own on p. 6 represents the output of one 
company only. A considerable amount is collected hy numerous 
cult'.vators, and no definite information is available as to the total 
output.; ._. , 

Union of South Africa. 

Nitrates have been reported from all the more arid districts 
of the Union, but upon investigation they have so far proved to be 
merelj' cave fillings from the excreta of rock rabbits, bats, and 
the decomposition of the urine of baboons. 

In the. districts of Prieska and Hay, nitrates, essentially 
potassium nitrates, occur at a large number of places within the 
limits of the feijruginous shales of the Lower Griqua Town Series, 
usually inclined at low angles, and lying along the basal portion 
of thicker krantzes, often associated with caves, recesses and other 
places protected from rain. Nitre is also found as incrustations 
and irregular p(i»ckets or short veins on joint faces, bedding planes, 
etc., as well as in 3ellow layers, usually where the strata are more 
thinly bedded. 

Much attention has been given recently to the question of the 
development of these nitrates of the Prieska district, but the 
officials of the Union of South Africa Department of Mines take 
the view that the deposits are not rich enough to make their 
exploitation on a large scale a commercial success. Small 
amounts have been obtained at various times for local uses, but 
no production figures are available. 

The Imperial Mineral Eesources Bureau has recently (June, 
1920) received a report from the Inspector of Mines, Pretoria, in 
which he states that the efforts lately made to produce nitrates 
on a large commercial scale from the Prieska shales have proved 
a failure. Over a hundred tons of rock were treated at Spitzkop 
for a recovery of about two tons of saltpetre, the cost being exces- 
sive and resulting in a large loss. The work initiated at Kloof, 
thirty-four miles north of Prieska, has been suspended ; and, with 
the exception of a few tanks, all the elaborate and costly plant 
has been removed. A little undercutting has been done at the 
base of the cliff, but not to any large extent. Most of the nitre 
was obtained from the outer twelve inches of crust; and at a 
depth of four or five feet the yield amounted to only about one 
pound of saltpetre per ton of rock. 

* Annuaire Statistique de I'Egypte. 
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Imports of Nitrate of Sodaito ihe Union of South Africa. 



S'y^'. ) '..' I J, 


i ":;r:ri;> 


paR':; ' 


'^■^ ' 'Quantity (Ibs.).^^-^^^"^"' 


J ■ , ■ r 


f . ■ . 


19i3j 


1914, 


I 1915. 


1916. 


! 1917. 


1918. 


. 1.919. 


tJnited 

Eingdom. 
Germany ... 
Holland ... 
jTorway ... 
Chile 


89,6O0: 
11,200 

46,600 


13,376 

1 12,0Q0 

22,400 


J .' ' 


2,588 


— 




1 


Total ... 


146,496 


50,016, 


,-— 


2,588 


— 







j , ;, - -i ^' 




_ - ' f 


lT ' •' ; " 


Value (£] 


.,, 






', " 


1913. 


1914. . 


1915. 


1916. 


1917. 


1918. 


1919. 


United "': 
" Eingdom. 
Germany ... 
Holland ... 


1 

421 
53 


72 
41 


— 


— 


— 


— 




Norway ... 
Chile 


212 


10 
104 


— 


15 


— 


— 




Total ... 


687 


227 


— 


15 


— 


. — i 



Annual Statement of the Trade and Shipping of the Union of South Africa. 



Canada, t 

Nitre has been found in small quantities as a white granular 
powder in travertine in the Quesnel Mining Division, British 
Columbia, and appears to have been formed recently by the decay 
of organic matter. No production of mineral nitrates is reported 
from this or other localities in Canada. 



-j- Statistics from the Annual Report of, the Trade %pd Commerce of Canada. 
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Canadian Imports of Saltpetre (fiscal years ending March 31). 





, Quantity (lbs.). 1 -^ [ 


'■ 


1913. 


1914. 


1915. 1916. 


1917. 


1918. 


1919. 


U.K. 

Hong Kong 
France 
Germany ... 
U.S.A. ... 
China 


, 77,564 

5,600 

688,325 

1,066,822 

CoO 


146,611 

560,700 
l,0p2,317 


6,800 
'260 

99J305 
12,173^407 

1 ~7 


329,473 
326 

,1,5,43,797 


186,037 
424,048 


12,216 
924,619 


- 




1,838^961 


,1,709,628 


12,279,772 

1 


1,«73,596 


610,086 


936,835 






Value ($). 


U.K. 

Hong Kong 
France ... 
Germany ... 
U.S.A. ... 
China 


3,922 

'^46 
32,148 
52,0-.'5 

7 


7,610 

25,708 
51,556 


428 
9 

i 5,157 
1.34,637 


35,911 

7 

228,505 


24,376 
66,498 


2,045 
183,770 






88,348 


84,874 


140,231 


264,423 


90,874 


185,815 





India.* 

Potassium nitrate has been produced in India from very early 
times. For long the trade was a monopoly of the East India' 
Company -who were under an obligation to supply the British 
Government before other ,consumers. The trade has always 
been subject to extreme fluctuations, the trend of political events 
having a direct effect on it. It attained its highest values from 
1860 to 1864, at the time of the American Civil War, for at that 
period saltpetre was an essential constituent of explosives, and 
India had practically a monopoly of supphes. The average annual 
exports then amounted to over 30,000 tons, but the development 
of the South American nitrate industry caused the Indian trade 
gradually to decline and exports had fallen to 13,000 or" 14,000 
tons per annum, in the years immediately preceding the war. 
The war period witnessed the usual stimulation of the trade. 

. The most important centre of production is the, Bihar section 
of the.Gangetic plain., Hei*e, an agricultural population of over 
500 per square "mile supplies an abundance of organic nitrogen, 
the climatic conditions are ideal for the growth of the so-called 
' nitrifying bacteria," the soil aroimd. the- 'villages is well-stocked 

* Records of the Geological Survey of India^ Annual Statement of the 
Seaborne Trade of British India. Accounts relating to the Seaborne 
Trade and Navigation of British India. 
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with potii.-ili frotn the universal use of wood and cow dung for 
fuel, and the continuous surface desiccation following a small 
rainfall, causes the subsoil water to bring to the surface an 
efflorescence of salts ia which potassium nitrate is conspicuous. 
Saltpetre is also extracted in the United Provinces and in the 
Punjab, while small amounts are imported from Nepal every 
year-. - - • . _ 

The system of manufacture has been described repeatedly. It 
consists in dissolving out the mixed salts from the surface soil 
collected around the villages, and in effecting a rough separation 
of the Sodium chloride and potassium nitrate. The latter is sent 
to refineries for purification before export. 

The manufacture is controlled under licences issued by the 
Northern India Salt Eevenue Department and the first portion 
of the work is done by a special caste which carries on the opera- 
tions as an hereditary profession. 

The crude nitrate earths contain on an average about 3 per cent, 
to 5 perl cent, of ; saltpetre. The crude product of the Bihar and 
United Provinces yields 40 per cent, to 50jper cent, refined salt- 
jpetre^ the Punjab crude about 30 per cent.; 

Of especial interest and importance are the various suggestions 
which^ have been .made in recent years with a view to increasing 
the sources of supply and improving the methods of production. 
(See references to technical literature, pages 25-28.) 





Production of Saltpetre in 


India. 


YeaT. 


Quantity 
(long tons). 


Value. 


1913 


14,462 


200,803 


1914 


15,489 


272,462 


1915 


18,098 


373,891 


1916 


25,056 


607,488 


1917 


21,284 


527,666 


1918 


24,741 


589,190 


1919 







Imports of. Saltpetre io India <$,s.cQiii. years, ending March 31). 



,. Prom " 


:i -'■:'r:'f..' 




• Quantity (cwts.); 

jt' ; ;i ■;: ■•■.\ - 'jj 


J 'v. 


'. ,- '/■-. 


1913-14. 


1914-15. 


1915-16. 


1916-17. 


1917-18 


1918-18. 


Total British 

Empire. 
Total Foreign 
1 CouiitrieB. 


1 .527 
21 


160 

11 


222 


140 , 


18 


1 


Total ... 


548 


171 


222 


140 


18 


1 


! if ' . ■. 


' Value (£). 


Total British 

Empire. 
Total Foreign 

Countries. 


345 
31 


144 
15 


99 


213 


85 


9 


Total ... 


376 


159 


99 


213 


85 


' 9 



Imports of Saltpetre from Nepal {fiscal years ending March 31).* 



Year. 


Quantity 
cwts. 


Value 
£ 


1914-15 


822 


457 


1915-16 


4,890 


3,793 


1916-17 


5,970 


3,975 


1917-18 


5,444 


4,037 


1918-19 


5,683 


4,553 



*Annual Reports on the Trans-frontier Trade of Bihar and Urissa with 
Nepal, taking 1 maund = 82-25 lb., and 15 rupees = £1. Small quantities 
of saltpetre are also exported to Nepal. 
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Uxforts of Potassium. . compounds r (other< sprU) from India. 
{Domestic produce). 'Fiscal 'years 'endir\g March 31. 



Year 


Quantity. 


.iValue. 




cwts. 


■ ■ i £ 


1913-14 ... 


— 


1 — 


1914-15 ... 


... (a)l,308 


872 


1915-16 ... 


— 


— 


1916-17 ... 


2 


4 


1917-18 ... 


... (b)l5J8l 


181,633 


1918-19 ... 


16,555 


1100,534 


(a) Exported 


to Ceyl6n. 




(fc) Chiefly to the United States of America^ 



Australia.* 

No production of mineral nitrates is reported frbm Australia. 

Imports of Sodium Nitrate to Australia {fiscal years ending 

June 30). 







Quantity (cwts.) 






From 


1914-15. 


1915-16. 


1916-17. 


1917-18. 


1918-19. 


U.K 

Chile 

Other Countries 


1,500 

65,708 

300 


112,203 


32 

165,434 
6 


53,800 




Total 


67,508 


112,2133 


165,472 


53,800 






Value (•£). :■ 


U.K 

Chile 

Other Countries 


885 

32,966 

208 


49,463 


46 

107,926 

5 


43,264 




Total 


34,059 


49,463 


107,977 


43,264 





Exports of Sodium Nitrate {Foreign Produce) from Australia 
(fiscal years ending June 30)'. 







Quantity (cwts.). 




To 


1914-15. 


1915-16. 1916-17!" 1917-18. 


1918-19. 


New Zealand 

Fiji 

Japan 


742 
558 


611 

8 
2,000 


2,972 
4,367 


4,479 
14,409 




Total 


1,300 


2,619 


7,339 


18,888 






Value (£). 


New Zealand 

Fiji 

Japan 


407 
370 


428 
7-- 


2,286 
3,392 


5,395 
11,346 




Total 


777 


1,8.36 


5,678 


16,741 





Trade and Customs and Excise Revenue of the Commonwealth of Australia. 
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Australian Imports o 


/ Sqltpet 


re (jiSGa, 


years ending June 30). 


From. 


Quantity (cwts.). 


1914-15. 


1 
1915-16.1 1916-17. 

! 


1917-18. 


1918-19. 


U.K 

Canada 

India 

New Zealand 

U.S.A 

Other Foreign Countries 


3,790 

1,779 
284 
729 
918 


I 3.451 

3,435 

636 


997 

61 

2,073 

250 
40 


87 

4,933 

906 




Total 


7,600 


7,522 


.<i,42l 


5,926 






Value (£). 




U.K 

Canada 

India 

New Zealand 

U.S.A 

Other Foreign Countries 


7,131 

2,505 
284 

1,084 
926 


7,470 

5,628 

756 


2,671 

163 

3,673 

271 
34 


365 

10,580 
1,448 




Total 


11,930 


13,864 


6,812 


12,.M83 





Australian Exports of Saltpetre (Foreign Produce) 
(fiscal years ending June 30). 



To 


Quantity (cwts.). 


1914-15. 


1915-16. 


1 
1916-17. 1917-18.1 1918-19. 


New Zealand 

Other British Possessions 
Pacific Islands (Foreign) 
Other foreign countries ... 


55 
10 


155 

7 

15 


56 
21 


780 
13 
13 




Total 


65 


177 


77 


806 






Value (£). 


New Zealand 

Other British Possessions 
Pacific Islands (Foreign) 
Other foreign countries ... 


76 
14 


362 
20 
33 


89 
47 


1,361 
43 
27 




Total 


90 


415 1,36 


1,431 

1 
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POEEIGN COUNTRIES. 

Chile.* 

The principal source of the world's supply of mineral nitrate 
is in the form of sodium nitrate, which is found in large quantities 
in Chile. Thj niti'ste industry forms the principal source 
of income for the Government of Chile. The annual value 
of the industry I is about $138,000,000 and the revenue to the 
Government $35,000,000. 

The nitrate deposits in Chile lie principally in the Atacama and 
Tarapa<?a deserts, some 3,500 to 13,000 feet in altitude. The 
.nitrate is shipped from the seaports of Valparaiso, Iquique, 
Pisagua, PatilloB and Antofagasta, all of which places have con- 
nection by narrow-gauge railways with the nitrate fields. The 
bed is superficial in formation and of considerable though 
irregular extent. 

- The raw nitrate of soda (cahche) is found in beds 6 inches 
to 6 feet. in thickness, lying beneath an overburden of a few feet 
of loose and crumbly material and gravel, which gets harder as it 
reaches the caliche. It is a sandy gravel, cemented with 
salts, and averages about 25 per cent, of sodium nitrate. In 
its pure state it is a white or colourless salty but in nature it is 
■ usually found to be a reddish-brown or bright lemon-yellow. 

The northern portion of the field lies only about 13 miles from 
the coast, but the southern fields are 30 miles inland. 

In many places the ground water is close enough to the surface 
to support plant life, and in a few localities adjoining nitrate 
fields there are some coarse grasses and low shrubs. Generally, 
however, the nitrate fields show no trace of vegetation of any 
kind. In part this is due to the salt in the soil, and not entirely 
to the absence of rainfall. 

Most of the nitrate fields are in the tropics, and, in consequence, 
high temperatures prevail during the day, but, owing to the eleva- 
tion and the low humidity, the nights are cool, and in winter 
freezing temperatures are experienced. The altitude, freedom 
from rain, and yet almost nightly fog and mist, appear to have 
some connection with the deposits, most of which occur associated 
largely with sodium chloride . (common salt) or as a mixture of 
this salt and nitre. 

The methods adopted for refining the Chile saltpetre generally 
differ very Httle from those employed thirty years ago. The raw 
material, after passing through the crushers, is Hfted to the boiling 
tanks and leached in stages, usually four or five operations being 
necessary. The whole operation takes 18 to 20 hours per tank. 
The strong liquor (caldo) is then run into the setthng tanks and 
clarified and the clear liquor decatited off into open troughs 

* -Finftl Report of the Nitrogen Products Committee (United Kingdom). 
Bulletin of the Pan-American Union (Monthly), Asociaci6n Salitrera de 
Propaganda (Valparaiso) via The International Movement of Fertilisers 
and Chemical Products Useful to Agriculture (Rome). 
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through which it is conducted to the crystallizing tanks. The 
crystalline deposit in the tanks is equal to about 25 to 35 lbs. 
nitrate from 1 cubic foot of caldo. 

The mother liquors obtained in refining used to be thrown 
away, but are now being utilized for the extraction of iodine. 

The increased demand for nitrates for fertihzers all over the 
world, and the great possibilities of production by synthetic 
means, brings into prominence two important aspects of the Chile 
nitrate industry, viz. : (1) the permanence of the deposits, and 
(2) the cost of production under pre-war conditions and the 
probable cost of production under post-\\ar conditions, together 
with the cost of placing the product on the European market. 

It has been stated that the Chilian nitrate deposits are nearly 
exhausted, but according to the Chilian Nitrate Committee's 
Keport, this is not the case. According to that report the quantity 
of nitrate of soda in the examined ground was estimated at 
245,300,000 tons, and " these statements therefore conclusively 
show that there is no fear of the Chilian nitrate deposits being 
exhausted for 200 years." 

The cost of production of nitrate (95 per cent, purity 
containing 15.65 per cent, nitrogen) prior to the war was ^5 lU.s. 
per long ton. Sea freight at 25s. and insurance 2s. &d. per ton 
added £1 7s. 6d. , while loss in weight came to 15s., 
and Chilian export duty at 2s. id. per quintal added £2 lis. id. 
per long ton. Thus the total pre-war cost on shore in England 
or on the Continent was £10 3s. lOd. per long ton. The pre-war 
market price (average 1911-1918) was £10 135. 9d. During the 
war the selling price of Chile nitrate rose to £12 12s. lid. per 
long ton in 1915, and £17 12s. 6d. in 1916. 

By the introduction of improved methods it is beUeved 
(Nitrogen Products Committee) that a reduction of 25 per cent, 
may be brought about in the average cost per quintal of nitrate 
of soda on the drying floor ; and, in the event of severe com- 
petition to the industry by the synthetic processes, the Chihan 
Government may be induced to reduce the export duties and 
property charges rather than lose the market. The Committee 
referred to above gives the greatest reduction that seems possible 
in the costs of production of Chile nitrate as follows : — 

Saving per long ton 
of nitrate. 

Chilian duty reduced to 10s. per ton 2 1 4 

Cost of extraction reduced by 25 per cent. (9d. p. 

quintal) ... ..- ■■• 16 6 

Freight reduced to 20s. per ton ... '. 5 

Total £3 2 10 



Pmduction of Nitrate in Chile. 



Year. 

1913 
1914 
1915 
1916 
1917 
1918 
1919 



Quantity 
(metric tons). 
2,773,552 
2,464,427 
1,768,639 
2,914,542 
3,013,517 
2,841,198 
1,672,374 



Chilian Exports of Sodium Nitrate 



To 


Quantity (Metric tons). 


1913. 


1914. ' 


1915. 


1916. 


1917. 


1918. 


1919. 


Total Europe (in- 
cluding United 
Kingdom) . 

United States ... 

Other Countries... 


2,008,010 

630,698 
100,822 


1,198,317 

540,143 
109,076 


999,749 

850,928 
180,297 


1,609,381 

1,226,816' 
149,103 


1.053,786 

1,612,577 
202,699 


1 




Total 


2,739,530 


1,847,536 


2,080,974 


2,985,300 


2,769^062' 


2,932,849: 


933,686 
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